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Yoshiyuki Hirayama declares that'- 

1. I am an inventor of and am familiar with the present U.S. patent 
application Serial No.10/067,333 filed February 7 ? 2002 which is titled MAGNETIC 
RECORDING MEDIUM AND MAGNETIC RECORDING SYSTEM USING THE 
SAME. I am familiar with the Office Action dated March 3, 2006 issued therein and 
with the prior art references cited in the Office Action, 

2. I received a Master of Engineering degree in Metallurgy from Kyoto 
University, Kyoto, Japan, in 1988, From 1988 to the present time, I have heen employed 
with Hitachi, Ltd. as a Senior Researcher. My primary area of expertise comprises 
magnetic materials, particularly those for magnetic recording use, including both the 
synthesis and applications thereof. 1 am a co-inventor of over 90 patents and have 
authored several publications in the field of magnetic materials. 

3. There were no examples representing endpoints of the claimod range of Pt 
amount in the first magnetic layer. Therefore, I indicated these data in Reference Table 
1 to clarify the criticality of the claimed range of 3-9 at%. These sample** of magnetic 
recording medium were prepared by the same procedure as in. Example 1 except for the 
composition of the first magnetic layers. The first magnetic layers were formed from any 
of the following alloys. Co (20 at %)Cr-(3 at %)Pt (sample Nos. 7506A to 7508A), Co-(16 
at %)Cr-(9 at %)Pt (sample Nos. 7606A to 7608A). The experimental procedures for the 
measurements of the magnetic characteristics and recoding/reproducing characteristics 
of the magnetic recording media were same aB those shown in Example 1. 

I have organized the data described in our invention and have created 
Reference Tables 2-6 to make it clear that the amount of Pt is the feature which results 
in an unexpected SNR improvement The data in the tables includes those shown in 
Reference Table 1. 1 took away the samples including the different factors except for the 
amount of Pt in the first magnetic layer for each table. I selected the 
anti-ferromagnetically coupled media with the second magnetic layer of Co-(l8 
at %)Cr (14 at %)Pf(8 at %)B alloy and the underlayer of CrTi alloy, Tb? samples with 
the first magnetic layer thickness (tmagl) of 5.0 nm and the second magnetic layer 
thickness (tmag2) of 14.5 nm were summarized in Reference Table 2. The samples with 
the tmagl of 3.8*4.0 nm and the tmag2 of 16.0 nm were summarized in Reference Table 
3. The samples with the tmagl of 4.0 nm and the tmag2 of 14.6 nm were summarized in 
Reference Table 4. The samples with the tmagl of 4.0 nm and the tmug2 of 13.0 nm 
were summarized in Reference Table 5. The samples with the tmagl of 2.7*3.0 nm and 
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the tmag2 of 14.5 nm were summarized in Reference Table 6. Each table includes both 
of Examples and Comparative examples. I expressed the Examples by "E w and the 
Comparative examples by "C" in the E/C column of the tables. 

I have also created Reference Tables 7-10 to clarify the underlayer effect in our 
invention by organizing the data described. I took away the samples including the 
different factors except for the underlayer for each table. The samples with the first 
magnetic layer thickness (tmagl) of 4.0 nm and the second magnetic layer thickness 
(tmag2) of 20.0 nm were summarised in Reference Table 7. The samples with the tmagl 
of 4.0 nm and the tmag2 of 18.0 nm were summarized in Reference Table 8. The 
samples with the tmagl of 4.0-4.3 nm and the tmag2 of 16.5*16.7 nm were summarized 
in Reference Table 9. The samples with the tmagl of 4.0*4.3 nm and the tmag2 of 
T3.5-13.6 nm were summarized in Reference Table 10. Each table includes both of 
Examples and Comparative examples, I expressed the Examples by "E" and the 
Comparative examples by "C" in the E/C column of the tables. 

4. 1 hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that; willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such wiUful false statements 
may jeopardize the validity of the application or any patent issued thereon. 



Respectfully submitted, 




Date 
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Reference Table 1 



Composition of the 
first magnetio layer 


Sample 
No. 


tmagl 

(nm)_ 


tmag2 
(nm) 


Brt 
(T-nm) 


Her 

(kA/m) 


Hex 

(kA/m) 


Smf/SIf 
« 


SIf/Nd 
(dB) 


Co-20at%Cr-3at%Pt 


#7506A 


4,0 


16.0 


4.54 


352 


-51 


50.8 


24.1 


#7S07A 


4.0 


14.5 


4.08 


341 


-49 


50.7 


24.4 


#7508A 


4.0 


13.0 


3.62 


333 1 


-52 


51.1 


24.5 


Co-16atKCr-9atKPt 


#7606A 


4.0 


16.0 


4.49 


346 


-47 


49.9 


24,4 


#7607A 


4.0 


14.5 


4.06 


334 


-46 


5!,1. 


24.8 


#7608A 


4.0 


13.0 


3.57 


327 


-46 


50.9 


24.9 



* Composition of the second magnetic layer : Co~18atKCM4at%Pt-8at%B 



* Composition of underlayer : Cr-20at%Ti 



Reference Table 2 



Sample 
No. 


Composition of the 
first magnetic laver 


Composition of 
underlayer 


tmagl 

(nm) 


tmag2 
(nm) 


SHTNd 
(dB) 


E/C 


#6103A 


Co-2Qat%Cr-4at%Pt 


Cr-20atKTi 


5.0 


14.5 


24.4 


E 


#5403A 


Co-19atXCr-6at%Pt- 


Cr-15atHTi 


5.0 


H5 


24.1 


E 


#6203A 


Co-20attfCr-2at%Pt 


Cr-20atKTi 


! 5,0 


14.5 


I 23.1 


C 


#6303A 


Co-16at%Cr-10atf6Pt 


Cr-20atftTi 


5,0 


14.5 


23.2 _ 


C 


#6403A 


Co-19atXCr-12at%Pt 


Cr-20at%Ti 


5.0 


14.5 


23.2 


c 



Reference Table 3 



Sample 
No. 


Composition of the 
first magnetic laver 


Composition of 
underlayer. 


tmagl 

(nm) 


tmag2 
(nm) 


SIf/Nd 
MB) 


E/C 




Co-20at*Cr-3at%Pt 


Cr-20at%Ti 


4.0 


16,0 


24.1 


E 


#6106A 


Co-20at%Cr-4atKPt 


Cr-20atftTi 


4.0 


16.0 


24.1 


E 




Co-19at%Cr-6at*Pt 


Cr-15at%Ti 


4.0 


16.0 


23.9 


E 




Co-16atHCr-9at%Pt 


Cr-20at*7i 


4.0 


16.0 


24.4 


E 




Co-20at%Cr-2atKPt 


Cr-20atKTi 


4.0 


16.0 


22.9 


Q 




i Go-16at%Cr-10at%Pt 


Cr-20at%Ti 


_4-<> 


16.0 


23.3 


0 




[ Co-19atHCr-12at%Pt 


Cr-20at%Ti 


4.0 


16.0 


23.1 


c 
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Reference Table 4 



Sample 
No 


Composition of the 
first mametio laver 


Composition of 
underlaver 


tmagl 
(nm) 


tmag2 
(nm) 


SIf/Nd 
(dB) 


E/C 




Co-20at*Cr-3at%Pt 


Cn20at*Ti 


4.0 


14.5 


24.4 


£ 




, Co-20at*Cr-4at*Pt,. 


Cr-2Qat*Ti 




14.5 


24.3 


E 




Co-14atHCr-5at%Pt 


Cr-20atVTi 


3.8 


14.5 


24.7 


E 




CoH9at*Cr-6atflPt 


C r 15a.tHTi 


4.0 


14.5 


24.2 


E 




Co-16at%Cr-8at%Pt 


Cr-20at%Ti 


3.8 


14.5 


25.1 


E 


#7607A 


Ccr-16at%Cr-9atKPt 


Cr-20at«Ti 


4.0 


14.5 


24.8 


E 


#6207A 


Co-20at%Cr-2at%Pt 


Cr-20atKTi 


4.0 


14.5 


23.2 


C 


#«307A 


Co-16at%Cr-10atKPt 


Cr-20at*Ti 


4.0 


14.5 


23.3 


C 


#6407A 


CoH9at%CM2atSPt 


Cr-20at%Ti 


4.0 


14.5 


23.1 


c 


Reference Table 5 


Sample 
No. 


Composition of the 
first masmetic laver 


Composition of 
undarlayer 


tmagl 
(nm) 


tmag2 
(nm) 


SIf/Nd 
(dB) 


E/C 




Co-20at*Cr-3atKPt 


Cr-20atVTi 


4.0 


13.0 


24.5 


' E i 




Co-20at%Cr-4atKPt 


Cr-20a«Ti 


4,0 


13.0 


24.4 


E 




I Co-19at%Cr-6at%Pt 


CMSatSTi 


4.0 


13.0 


24.4 


E 




Co-16at%Cr-9atXPt 


_Cr-20at%Ti 


4.0 


13.0 _ 


24.9 


E 




\ Co-20at%Ci~2at%Pt 


Cr-20at%Ti 


4.0 


13.0 


23.3 


C 




1 Co-16at%CrH0at%Pt 


Cr-20a«Ti 


4.0 


13,0 


23.3 


c 




I Co-19at%Cr-T2at%Pt 


Ci~20at%Ti 


4.0 


13.0 


23.2 


c 


Reference Table 6 


Sample 
No. 


Composition of the 
first magnetic laver 


Composition of 
underlaver 


tmagl 

(nm) 


tmag2 
(nm) 


S|f/Nd 
(dB) 


E/C 




I Co~20at%Cr-4at%Pt 


Cr-20atKTi 


3.0 


14.5 


24.2 


E 




I Co-14at%Cr-5at%Pt 


Cn20at*Tt 


2,7 


14.5 


24.4 


E 




Co-14atXCr-5at%Pt 


Cr-20at%Ti 


3.3 


14.5 


24.6 


E 




! Co-19at%Cr-6at%Pt 


CM5at%Ti 


3.0 


14.5 


24.1 


E 




Co~16at%Cr~8at*Pt 


Cr-2Qa«Ti 


_ 2.7_ 


14.5 


24.5 


E 




C^16at%Cr*at%Pt 


Cr-20at$ffi 


3.3 


14.5 


24.9 


E 




I Co-20at%Cr-2at%Pt 


Cr-20at%Ti 


3.P 


14.5 


23.0 


c 




Co-16at%Cr-10atKPt 


..Crr20atVn 


3.0 


14.5 


23.1 


c 




1 Co-19at%CrH2atXPt 


Cr-20atXTi 


3.0 


14.5 


23.1 


c 
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Reference Table 7 



Sample 
No. 


Composition of undeHayer 


tmagl 


tmag2 
(nm) 


SIf/Nd 
(dB) 


E/C 


#6907A 


Cr-15atHTH-3atXB 


4,0 


20.0 


24.6 


£ 


#6707A 


Cr-1fint%Mo/CM5at%Ti 


4.0 


20.0. 


22.7 


C 


86807A 


Cr 


40 


20.0 


22.5 


c 



Reference Table 8 




Composition of undeHayer 


tmag! 


tmag2 
m (nm) 


Slf/Nd 
(dB) 


E/C 


I Cr-l5atKTi-3at%B 


JO - 


18,0 


24.8 


E 


} Cr-16at%Mo/ Cr-15atXTi 


4,0 


18.0 


23.0 _ 


C 


I Cr 


4.0 


! 18.0 


22.6 


c 



Reference Table 9 



Sample 
No. 


Composition of undeHayer 


tmagl 
(nm) 


tmag2 

(nm). 


SIf/Nd 
(dB) 


E/C 


#6905A 


Cr-15at%Ti-3at%B 


4,0 


16.5 


25.0 


E 


#3305A 


Co-40at%Ru / Cr-20at%Ti 


4.3 


18.7 


23.3 


C 


#6705A 


Cr-16atKMo/CM5at%Ti 


4.0 


16.5 


23.1 


C 


#6805A 


Cr 


4.0 


16.5 


22.6 


C 



Reference Table 10 



Sample 
No. 


Composition of undeHayer 


tmagl 


tmag2 
(nm) 


SIf/Nd 
(dB) 


E/C 




CrH5at%Tr-3at%B 


4.0 


13.5 


25.2 


E 




Co-40at%Ru / Cr-20atVTi , 


4.3 


13.6 


23.0 


C 




I Cr-16at%Mo/Cr-15at%JL 


4.0 


13J5 


23.1 


c 




I Cr 


4.0 


13.5 


22.7 


c 
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